All chemicals for synthesis were purchased from Alfa Aesar (Ward Hill, MA) or Aldrich (Milwaukee, WI). The compound identity was characterized by 1 H NMR on a Varian (Palo Alto, CA) 400-MR spectrometer. The purities of synthesized compounds were determined by a Shimadzu
H NMR (400 MHz
To a solution of compound 39 (2.7 g, 10 mmol) in EtOH (40 mL), 40 mL of 1N LiOH was added dropwise and the resulting solution was stirred for 5 h. Upon removal of EtOH under reduced pressure, the aqueous solution was washed with 10 mL of ether, acidified with 1 N HCl to pH 2, extracted with ethyl acetate (4 x 50 mL). The organic phases were washed with brine, dried over Na2SO4, and concentrated. Recrystallization of the residue with ethyl acetate and n-hexane gave compound 39 (1.5 g, 68% yield). 
General method B.
Compound 40 (R 1 = 4-(6-F-pyridin-3-yl), 2.4 g, 7.3 mmol) was added to a suspension of NaH (0.6 g, 14.6 mmol) in 20 mL of anhydrous DMF and the resulting mixture stirred at 0 o C for 1 h.
1-Chloroacetyl-4-methylpiperazine (as a hydrochloric acid salt, 1.6 g, 7.4 mmol) (or another alkylating reagent) was added and stirring was continued for 1 h at 0 o C. Upon completion, the reaction was quenched with water and the product was extracted with ethyl acetate (3 x 30 mL). The combined organic layers were washed with brine (30 mL), dried over Na2SO4, and evaporated. Column chromatography (silica gel, CH2Cl2: MeOH from 40:1 to 10:1) gave the Boc-protected final product 2 as a white solid (1.8 g, 53% Deprotection of the above compound (1.8 g, 3.9 mmol) was performed in 0.6 N HCl in MeOH (55 mL) at 0 o C under N2 protection for 1 h. Upon removal of the solvents under reduced pressure, 30 mL of anhydrous ether was added to the residue with stirring and the solid was filtered, washed with anhydrous ether twice (20 mL for each) and dried under high vacuum to give dihydrochloric acid salt of compound 2 as a white solid (1.15 g, 62 % yield).
General method C:
Boc-deprotection of compound 40 as described above yielded the hydrochloric acid salt of primary amine compounds 7-9 as white powder.
To make compounds 15-21, a mixture of a primary amine compound, such as 9 (90 mg, 0.31 mmol), an aldehyde (0.33 mmol), acetic acid (0.209 mL) and NaBH3CN (20 mg, 0.32 mmol) in methanol (12 mL) was stirred overnight. The solution was neutralized with saturated NaHCO3 to pH 8 and extracted with ethyl acetate (3 x 50 mL). The organic layers were dried over Na2SO4 and concentrated. Column chromagraphy (silica gel, EtOAc: n-hexane from 1:20 to 1:5) afforded the alkylated products.
To make imine compounds 24-30, a mixture of a primary amine compound, such as 9 (150 mg, 0.5 mmol), an aldehyde (0.5 mmol) and anhydrous MgSO4 (600 mg, 5.0 mmol) in anhydrous CH2Cl2 (5 mL) was stirred for 18 h. MgSO4 was filtered off and the filtrate was concentrated to give the imine product as a yellow oil in almost quantitative yield.
Compound 1. It was prepared from 4-benzyloxy-benzaldehyde and 1-chloroacetyl-4-methylpiperazine, following the general methods A and B, as a dihydrochloric acid salt (white powder 157.5, 141.3, 140.7, 133.6, 132.5, 127.0, 112.9, 52.0, 48.5, 48.3, 45.1, 36.8, 23.7, 15.9 164.8, 138.4, 130.5, 126.8, 119.9, 51.5, 49.3, 48.6, 46.6, 36.5, 23.6, 16 150.6, 143.3, 141.7, 135.2, 134.5, 130.6, 127.0, 126.8, 120.1, 52.8, 48.7, 48.9, 45.9, 36.0, 23.5, 16 128.0, 127.6, 126.4, 113.6, 71.4, 34.5, 25.5, 17.9; MS (ESI) [M+H] + 240.1.
Compound 8. It was prepared from 4-(6-fluoropyridin-3-yl)benzaldehyde, following the general methods A and C, as a dihydrochloric acid salt (grey solid 139.3, 130.5, 126.7, 119.9, 48.9, 48.2, 36.8, 25.4, 24.8, 22.4, 14.7 5, 131.7, 129.3, 120.1, 50.7, 46.2, 37.6, 36.6, 28.8, 23.3, 16 163.6, 151.7, 140.9, 131.5, 129.7, 125.8, 124.6, 119.4, 111.4, 41.1, 34.7, 22.3, 14 as a pale solid (2.44 g, 70% yield). 1 H NMR (400 MHz, CDCl3): δ 7. 25-7.22 (m, 3H), 7.20-7.09 (m, 2H), 6.42-5.95 (m, 1H), 3.56-3.30 (m, 1H), 3.19-3.05 (m, 0.35H), 2.33-2.20 (m, 0.65H), 1.52-1.42 (m, 19H), 1.27-1.22 (m, 1H) .
Deprotection of compound 43, following the procedure described in the general method B, afforded the hydrochloric acid salt of compound 31 as a white powder. 1 H NMR (400 MHz, DMSO-d6): δ 9.36 (bs, 1H), 8.72 (bs, 1H), 8.51 (bs, 1H), 7.35-7.22 (m, 3H), 7.20-7.11 (m, 2H) mL) and organic phases were washed with 1 N HCl, saturated NaHCO3 and brine, dried over Na2SO4, and evaporated to give an N-nitroso-substituted compound, which can be used directly used in next step. It was dissolved in MeOH (10.0 mL) and acetic acid (4.0 mL) and activated Zn power (1.20 g, 17.5 mmol)
was added slowly at 0 o C. The reduction was complete in 8 h and the reaction mixture was filtered, basified with saturated NaHCO3. The product was extracted with EtOAc (3 x 30 mL) and the combined organic layers were dried over Na2SO4 and concentrated. Column chromatography (silica gel, CH2Cl2 to CH2Cl2:MeOH = 10:1) to give N-amino-substituted compound (120.5 mg, 18.5% yield). Reductive amination of the compound thus obtained (the general method C) followed by Bocdeprotection (the general method B) afforded the trihydrochloric acid salt of compound 34 (off-white powder 164.5, 131.8, 128.3, 128.0, 126.5, 85.3, 82.9, 51.8, 50.2, 48.7, 45.2, 36.6; MS (ESI) [M+H] + 272.2.
